1 We claim: 

1 1 . A method to move an accessor within a data storage and retrieval system, 

2 comprising the steps of: 

3 providing an accessor comprising a velocity control program, wherein said 

4 accessor is capable of traveling at a velocity Vmax and accelerating at a maximum 

5 acceleration aMAx; 

6 receiving a request to move said accessor a distance from a first location to a 

7 second location; 

8 forming a first velocity profile wherein said accessor travels said distance in the 

9 minimum time interval, and wherein said first velocity profile requires a first maximum 

1 0 acceleration change; 

1 1 calculating a second velocity profile, wherein said second velocity profile 

12 includes a second maximum acceleration change, wherein said second maximum 

13 acceleration change is less than said first maximum acceleration change; 

14 determining if said accessor reaches a\iAx using said second velocity profile; 

1 5 operative if said accessor does not reach aMAx using said second velocity profile, 

1 6 loading said first velocity profile into said velocity control program; 

1 7 operative if said accessor does reach a\iAx using said second velocity profile, 

1 8 loading said second velocity profile into said velocity control program; 

1 9 moving said accessor using said velocity control program. 

1 2. The method of claim 1 , further comprising the steps of: 
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2 calculating a plurality of first velocity datapoints v ( i) based upon said distance, 

3 said Vmax, and said aMAX, wherein said first velocity profile comprises said plurality of 

4 first velocity datapoints; 

5 averaging two or more of said first velocity datapoints V(i) to form each of a 

6 plurality of first averaged velocity datapoints v^vg; 

7 forming said second velocity profile using said plurality of first averaged velocity 

8 datapoints V(i) avg . 

1 3. The method of claim 2, further comprising the step of calculating each of 

2 said plurality of first averaged velocity datapoints V(i) avg using the equation: 

3 V (i)avg = (1/(2N+1))( V m + V (MN -i)) . . . + V (i) . . . + V (HN -i» + V (i+(N) ), 

4 wherein N is greater than or equal to 1 . 

1 4. The method of claim 2, further comprising the step of calculating each of 

2 said plurality of averaged velocity datapoints V(i) avg using the equation: 

3 V (i)avg = (1/(2N+1)X V (i .2N) + V (H 2N-1)) + V (H2 N.2)) . . . + V (i) ), 

4 wherein N is greater than or equal to 1 . 

1 5. The method of claim 1 , further comprising the steps of: 

2 forming a first acceleration profile using said first velocity profile; 

3 calculating said second velocity profile by passing said first acceleration profile 

4 through a low pass Butterworth filter having a cutoff frequency greater than or equal to 

5 15 hertz. 

1 6. The method of claim 1 , further comprising the steps of: 

2 receiving a request to transport an object; 
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3 setting a threshold moment arm for said accessor; 

4 calculating an actual moment arm for said accessor carrying said object; 

5 determining if said actual moment arm exceeds said threshold moment arm; 

6 operative if said actual moment arm exceeds said threshold moment arm, 

7 calculating a third velocity profile, wherein said third velocity profile includes a third 

8 maximum acceleration change, wherein said third maximum acceleration change is less 

9 than said second maximum acceleration change. 

1 7. The method of claim 6, further comprising the steps of: 

2 calculating a plurality of first velocity datapoints v (i ) based upon said distance, 

3 said Vmax, and said aMAx, wherein said first velocity profile comprises said plurality of 

4 first velocity datapoints; 

5 averaging three or more of said first velocity datapoints v (i) to form each of a 

6 plurality of second averaged velocity datapoints v ( i)av g ; 

7 forming said third velocity profile using said plurality of second averaged velocity 

8 datapoints v^vg. 

1 8. The method of claim 7, further comprising the step of calculating each of 

2 said plurality of second averaged velocity datapoints V(i) avg using the equation: 

3 V (i)avg = (1/(2N+1))( V (i .N) + V (HN -i)) . . . + V (i) . . . + V^d) + V (i+(N )), 

4 wherein N is greater than or equal to 2. 

1 9. The method of claim 7, further comprising the step of calculating each of 

2 said plurality of second averaged velocity datapoints v^vg using the equation: 

3 V {i)avg = (1/(2N+1))( V (i . 2 N) + V fH2 iM» + V (K2N . 2 )) . . . + V (0 ) f 
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4 wherein N is greater than or equal to 2. 

1 10. The method of claim 6, further comprising the steps of: 

2 forming a first acceleration profile using said first velocity profile; 

3 calculating said third velocity profile by passing said first acceleration profile 

4 through a low pass nth order Butterworth filter having a cutoff frequency less than about 

5 15 hertz, wherein n is greater than or equal to 3. 

1 1 1 , An article of manufacture comprising a computer useable medium having 



2 computer readable program code disposed therein for moving an accessor from a first 

3 location to a second location within a data storage and retrieval system, wherein said 

4 accessor comprises a velocity control program, and wherein said accessor is capable of 

5 traveling at a velocity V M ax and accelerating at a maximum acceleration aMAx, the 

6 computer readable program code comprising a series of computer readable program steps 

7 to effect: 



8 receiving a request to move said accessor a distance from a first location to a 

9 second location; 

10 forming a first velocity profile wherein said accessor travels said distance in the 

1 1 minimum time interval, and wherein said first velocity profile requires a first maximum 

1 2 acceleration change; 

1 3 calculating a second velocity profile, wherein said second velocity profile 

14 includes a second maximum acceleration change, wherein said second maximum 

1 5 acceleration change is less than said first maximum acceleration change; 

1 6 determining if said accessor reaches a^AX using said second velocity profile; 
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1 7 operative if said accessor does not reach aMAX using said second velocity profile, 

1 8 loading said first velocity profile into said velocity control program; 

1 9 operative if said accessor does reach &max using said first velocity profile, loading 

20 said second velocity profile into said velocity control program; 

21 moving said accessor using said velocity control program. 

1 12. The article of manufacture of claim 1 1 , the computer readable program 

2 code comprising a series of computer readable program steps to effect: 

3 calculating a plurality of first velocity datapoints v (i ) based upon said distance, 

4 said Vmax, and said a M AX> wherein said first velocity profile comprises said plurality of 

5 first velocity datapoints; 

6 averaging two or more of said first velocity datapoints V(i) to form each of a 

7 plurality of first averaged velocity datapoints V(i) avg ; 

8 forming said second velocity profile using said plurality of first averaged velocity 

9 datapoints V(j) avg . 

1 13. The article of manufacture of claim 1 2, the computer readable program 



2 code comprising a series of computer readable program steps to effect calculating each of 

3 said plurality of first averaged velocity datapoints v ( i) avg using the equation: 

(1/(2N+1))(V (i-N) + V(j^N-i)) . . . + V(i) . . . + V(i4<N-l)) + V (i+( N)), 

5 wherein N is greater than or equal to 1 . 

1 1 4. The article of manufacture of claim 1 2, the computer readable program 

2 code comprising a series of computer readable program steps to effect calculating each of 

3 said plurality of averaged velocity datapoints v^yg using the equation: 
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4 V (i)avg = (1/(2N+1))( V (i . 2 N) + V (K2N .l)) + V (K2 N.2)) . . . + V (i) ), 

5 wherein N is greater than or equal to 1 . 

1 1 5. The article of manufacture of claim 11, the computer readable program 

2 code comprising a series of computer readable program steps to effect: 

3 forming a first acceleration profile using said first velocity profile; 

4 calculating said second velocity profile by passing said first acceleration profile 

5 through a low pass Butterworth filter having a cutoff frequency greater than or equal to 

6 about 15 hertz. 

1 1 6. The article of manufacture of claim 11, the computer readable program 

2 code comprising a series of computer readable program steps to effect: 

3 receiving a request to transport an object; 

4 setting a threshold moment arm for Said accessor; 

5 calculating an actual moment arm for said accessor carrying said object; 

6 determining if said actual moment arm exceeds said threshold moment arm; 

7 operative if said actual moment arm exceeds said threshold moment arm, 

8 calculating a third velocity profile, wherein said third velocity profile includes a third 

9 maximum acceleration change, wherein said third maximum acceleration change is less 
10 than said second maximum acceleration change. 

1 1 7. The article of manufacture of claim 1 6, the computer readable program 

2 code comprising a series of computer readable program steps to effect: 
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3 calculating a plurality of first velocity datapoints V(j) based upon said distance, 

4 said Vmax, and said a\iAx, wherein said first velocity profile comprises said plurality of 

5 first velocity datapoints; 

6 averaging three or more of said first velocity datapoints V(i) to form each of a 

7 plurality of second averaged velocity datapoints V(i) avg ; 

8 forming said third velocity profile using said plurality of second averaged velocity 

9 datapoints v^yg. 

1 18. The article of manufacture of claim 1 7, the computer readable program 



2 code comprising a series of computer readable program steps to effect calculating each of 

3 said plurality of second averaged velocity datapoints V(i) avg using the equation: 

4 V (i)avg = (1/(2N+1)X V (i _ N) + V (HN -i» . . . + V (i ) . . . + V^n-d, + V (i+(N) ), 

5 wherein N is greater than or equal to 2. 

1 1 9. The article of manufacture of claim 1 7, the computer readable program 

2 code comprising a series of computer readable program steps to effect calculating each of 

3 said plurality of second averaged velocity datapoints v ( i) aV g using the equation: 

4 V (i)avg = (1/(2N+1))( V (i . 2N) + V (M?N li), + V (K2N . 2)) . . . + V (i) ), 

5 wherein N is greater than or equal to 2. 

1 20. The article of manufacture of claim 1 6, the computer readable program 

2 code comprising a series of computer readable program steps to effect: 

3 forming a first acceleration profile using said first velocity profile; 
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4 calculating said third velocity profile by passing said first acceleration profile 

5 through a low pass nth order Butterworth filter having a cutoff frequency less than about 

6 1 5 hertz, wherein n is greater than or equal to 3 

1 2 1 . A computer program product usable with a programmable computer 

2 processor having computer readable program code embodied therein for moving an 

3 accessor from a first location to a second location within a data storage and retrieval 

4 system, wherein said accessor is capable of traveling at a velocity V M ax and accelerating 

5 at a maximum acceleration a\iAX, comprising: 

6 computer readable program code which causes said programmable computer 

7 processor to receive a request to move said accessor a distance from a first location to a 

8 second location; 

9 computer readable program code which causes said programmable computer 

10 processor to form a first velocity profile wherein said accessor travels said distance in the 

1 1 minimum time interval, and wherein said first velocity profile requires a first maximum 

1 2 acceleration change; 

13 calculate a second velocity profile, wherein said second velocity profile includes a 

14 second maximum acceleration change, wherein said second maximum acceleration 

15 change is less than said first maximum acceleration change; 

16 computer readable program code which causes said programmable computer 

1 7 processor to determine if said accessor reaches aMAx using said second velocity profile; 
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1 8 computer readable program code which, if said accessor does not reach a^AX 

1 9 using said second velocity profile, causes said programmable computer processor to load 

20 said first velocity profile into said velocity control program; 

2 1 computer readable program code which, if said accessor does reach a M AX using 

22 said second velocity profile, causes said programmable computer processor to load said 

23 second velocity profile into said velocity control program; and 

24 computer readable program code which causes said programmable computer 

25 processor to move said accessor using said velocity control program. 

1 22. The computer program product of claim 2 1 , further comprising: 

2 computer readable program code which causes said programmable computer 

3 processor to calculate a plurality of first velocity datapoints v (i) based upon said distance, 

4 said Vmax> and said aMAx; 

5 computer readable program code which causes said programmable computer 

6 processor to average two or more of said first velocity datapoints V(i) to form each of a 

7 plurality of first averaged velocity datapoints V(i) avg ; 

8 computer readable program code which causes said programmable computer 

9 processor to calculate said second velocity profile using said plurality of first averaged 
1 0 velocity datapoints V(i) avg . 

1 23. The computer program product of claim 22, further comprising computer 

2 readable program code which causes said programmable computer processor to calculate 

3 each of said plurality of first averaged velocity datapoints V(i) avg using the equation: 

4 V (i)avg = (1/(2N+1))( V m + V (KH .i» . . . + V (0 . . . + V (H <N-i)) + V (i+(N) ), 
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5 wherein N is greater than or equal to 1 . 

1 24. The computer program product of claim 22, further comprising computer 

2 readable program code which causes said programmable computer processor to calculate 

3 each of said plurality of averaged velocity datapoints V(i) avg using the equation: 

4 V (i)avg = (1/(2N+1))( V (i . 2 N) + V( K2 N-1)) + V (K 2N-2)) . . . + V ffl ), 

5 wherein N is greater than or equal to 1 . 

1 25. The computer program product of claim 2 1 , further comprising: 

2 computer readable program code which causes said programmable computer 

3 processor to form a first acceleration profile using said first velocity profile; and 

4 computer readable program code which causes said programmable computer 



5 processor to calculate said second velocity profile by passing said first acceleration 

6 profile through a low pass Butterworth filter having a cutoff frequency greater than or 

7 equal to 15 hertz. 



1 26. The computer program product of claim 2 1 , further comprising: 

2 computer readable program code which causes said programmable computer 

3 processor to receive a request to transport an object; 

4 computer readable program code which causes said programmable computer 

5 processor to retrieve a predetermined threshold moment arm for said accessor; 

6 computer readable program code which causes said programmable computer 

7 processor to calculating an actual moment arm for said accessor carrying said object; 

8 computer readable program code which causes said programmable computer 

9 processor to determining if said actual moment arm exceeds said threshold moment arm; 
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1 0 computer readable program code which causes said programmable computer 

1 1 processor to operative if said actual moment arm exceeds said threshold moment arm, 

12 calculating a third velocity profile, wherein said third velocity profile includes a third 

13 maximum acceleration change, wherein said third maximum acceleration change is less 

14 than said second maximum acceleration change. 

1 27. The computer program product of claim 26, further comprising: 

2 computer readable program code which causes said programmable computer 

3 processor to calculate a plurality of first velocity datapoints v (i) based upon said distance, 

4 said Vmax, and said a M Ax; 

5 computer readable program code which causes said programmable computer 

6 processor to average three or more of said first velocity datapoints v (i) to form each of a 

7 plurality of second averaged velocity datapoints V(i) avg ; 

8 computer readable program code which causes said programmable computer 

9 processor to form said third velocity profile using said plurality of second averaged 
1 0 velocity datapoints v ( j) avg . 

1 28. The computer program product of claim 27, further comprising computer 

2 readable program code which causes said programmable computer processor to calculate 

3 each of said plurality of second averaged velocity datapoints v^vg using the equation: 

4 V (i)avg = (1/(2N+1))( V (i _N) + V^n-ij, . . . + V (0 . . . + Vo-kn.!)) + V (H <n>), 

5 wherein N is greater than or equal to 2. 
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1 29. The computer program product of claim 27, further comprising computer 

2 readable program code which causes said programmable computer processor to calculate 

3 each of said plurality of second averaged velocity datapoints V(i) avg using the equation: 

4 V (i)avg = (1/(2N+1))( V (i .2N) + V (K 2N-1)) + V (H 2N-2)) . . . + V (0 ), 

5 wherein N is greater than or equal to 2. 

1 30. The computer program product of claim 6, further comprising: 

2 computer readable program code which causes said programmable computer 

3 processor to form a first acceleration profile using said first velocity profile; and 

4 computer readable program code which causes said programmable computer 

5 processor to form said third velocity profile by passing said first acceleration profile 

6 through a low pass nth order Butterworth filter having a cutoff frequency less than about 

7 1 5 hertz, wherein n is greater than 3 . 
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